Progress in the early detection of Huntington's disease using PET/FOG has directly reflected im provements in scanner resolution. Using a low-res olution scanner (1. 78 cm full width at half-max imum), Kuhl and colleagues (1982) reported reduc tions in relative metabolic rates of the caudate nuclei in Huntington's disease. Subsequently Hayden et al. (1985) found no overlap in absolute metabolic rates for the caudates when Huntington patients were compared with normal subjects. This study differed from that of Kuhl et al. (1982) in that the Huntington patients, although symptomatic, were selected because their bicaudate diameters, as measured by computerized cranial tomography scan, were within normal limits. The PETT VI scanner used in the later study has considerably better spatial resolution than the EC AT II (1.0 vs. I. 78 em full width at half-maximum).
It has been shown recently that positron emis sion tomography (PET) and the ll8FJfluorodeoxy glucose ([18F]FDG) tracer analogue may be useful in the early detection of Huntington's disease (Hayden et aI., 1985; Mazziotta et aI., 1985) . Progress in the early detection of Huntington's disease using PET/FOG has directly reflected im provements in scanner resolution. Using a low-res olution scanner (1. 78 cm full width at half-max imum), Kuhl and colleagues (1982) reported reduc tions in relative metabolic rates of the caudate nuclei in Huntington's disease. Subsequently Hayden et al. (1985) found no overlap in absolute metabolic rates for the caudates when Huntington patients were compared with normal subjects. This study differed from that of Kuhl et al. (1982) in that the Huntington patients, although symptomatic, were selected because their bicaudate diameters, as measured by computerized cranial tomography scan, were within normal limits. The PETT VI scanner used in the later study has considerably better spatial resolution than the EC AT II (1.0 vs. I. 78 em full width at half-maximum).
Huntington's disease is inherited as an autosomal dominant trait. Each child of an affected parent has a 50% chance of inheriting the abnormal gene and eventually manifesting signs and symptoms. 
Scanning procedures
All emission scans were done on the UBCITRIUMF:
PETT VI system in high-resolution mode (Evans et aI., 1983) . Tr ansmission scans for attenuation correction were done using a ring phantom of germanium-68. Prior to the injection of FOG, two transmission scans were done, separated axially by 7 mm (i.e., one-half the distance be tween slices). Forty minutes (3-5 mCi) after the FDG in jection, two emission scans of 15 min each were done in positions corresponding to the transmission scans. Head position was maintained by using a molded plastic face mask. Initial head positioning was done with aid of a ver tical laser line such that the lowest plane corresponded to the subjects' orbitomeatal line. During the uptake phase, the subjects' eyes were covered and the room darkened but the ears were not occluded. Sequentially timed arte rial blood samples were drawn starting at the time of in jection and continuing until the end of the second emis sion scan.
The plasma aliquots were counted in a well counter to determine 1 8 F activity. Plasma glucose was measured be fore FDG administration and at intervals during the scan ning procedure. The tomograph was calibrated using a uniform phantom containing a known concentration of 1 8 F. Regional metabolic rates were calculated using Brooks's form of Huang's four-constant adaptation of the original Sokoloff model (Sokoloff et aI., 1977; Huang et aI., 1980; Brooks, 1982) . The value of 0.418 was used for the lumped constant with literature values for the gray matter rate constants (Huang et aI., 1980) .
Data extraction procedures
The four regions of interest in the current study were the right and left thalamic nuclei and the right and left caudate nuclei. To estimate metabolic rates, circular re gions of interest with a diameter of 14 mm (area = 1.53 cm2) were placed over the head of the caudate and the thalamus on each side. The final positioning of each re gion of interest was done to maximize the estimated rCMRglu' Where these structures were imaged on more than one slice, the highest value of rCMRgiu was used.
For some of the Huntington patients, the caudate was not clearly visualized on the PET image owing to the dis ease-related depressions in rCMRglu' To aid in identifying the caudate in these subjects, the computed tomography scans were displayed simultaneously with the PET image. Whole-slice metabolism was determined by fitting an elliptical region of interest over the entire slice.
RESULTS

Analysis of metabolic rates
Initially the data were analyzed as absolute meta bolic rates and subject-standardized metabolic rates. Standardization was done by dividing the re gional value by the whole-slice value. One-way analyses of variance were done for each region 
Analysis of interregional correlations
The standardized metabolic rates for each group were correlated (Pearson correlations) and com pared by means of t tests on Fisher z transforma tions (Hays, 1973) . in the normal pattern of intercorrelations is also in evidence in the at-risk subjects but to a lesser ex tent.
Prediction of Huntington's disease for at-risk subjects
From the analysis of the absolute metabolic data for the right and left caudates, it is apparent that a portion of the at-risk subjects had regional meta bolic rates that were significantly reduced in com parison with the normal subjects. These reduced . ,-. 
Clinical observations with respect to predictions
Although all PET scans were done when the at risk subjects were nonsymptomatic, these studies were over a period of 2 years. Since the initial PET scan, only one at-risk subject has developed overt symptomatology. This subject exhibited reduced absolute caudate metabolism (i.e., 2 SDs below control value) and was identified as having reduced caudate metabolism related to thalamic metabolism by all four prediction equations. The at-risk subject with significantly higher than expected caudate me tabolism based on thalamic metabolism was the subject who had been previously diagnosed as schizophrenic and was on medication and under psychiatric care at the time of scanning. This dis crepant prediction was a result of high caudate values as the thalamic values were consistent with the normal data.
DISCUSSIONS AND CONCLUSIONS
The purpose of this article is to describe a method for predicting dissociations of regional me tabolism. However. the accuracy and precision of the method are dependent upon the known sources of systematic and random error in the PET system and the FDG model. Two major and interrelated sources of potential error are the actual identifica tion of the region of interest and the partial volume effect. Using the PETT VI system. it was possible to obtain 14 slices separated by 7 mm. Therefore.
the axial sampling is extensive enough to capture the head of the caudate on a slice. In addition, the estimated volumes of each of these structures are within the resolution of the PETT VI, given that no atrophy is present (Kessler et aI., 1984) . Because our earlier studies have shown that clinical symptoms do predate caudate atrophy as measured by computerized tomography, it is unlikely that sig nificant atrophy is present in the at-risk group (Hayden et aI., 1985) . ( 1985) report an increased range in variability of caudate-to-hemisphere ratios in an at-risk group in comparison with normal subjects. The variability in such a ratio is related to the covariance or correla tion between the two measures in it. Specifically as the covariance between the two measures in creases, the variance of the ratio decreases. There fore, mathematically, whether one uses regional ratios or the regression procedures outlined is a moot choice. However, the regression approach is more consistent with classic statistical models and with conceptual PET issues. It is, however, of in terest to ensure that the effect of interest is not overlooked in the analysis procedure. For example, if these data were analyzed using a profile analysis of the two regions of interest or a standard discrimi nant analysis strategy, only one aspect of the data would be considered, i. e., the mean metabolic levels. For each of the analyses, the covariance or correlations among groups and regions are assumed to be equal. i.e., the homogeneity of variance/co variance assumption. In the data reported here, it is apparent that the three groups differ on at least two parameters, the mean and the covariance. The pur pose of a data analysis should be to highlight these differences and accurately identify the source of these differences. 
